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(57)Abstract: 

PURPOSE: To reduce the size and weight of the entire structure including 
the cooling system for a motor driving an inverter integrated vehicle. 
CONSTITUTION: A doughnut-shaped inverter cooling chamber 8 is formed 
integrally with one end frame 3a. The inverter cooling chamber 8 is 
provided with reinforcing ribs 11a, 11b, 11c projecting in the axial direction. 
The reinforcing rib 11a serves as a wall for partitioning the inverter cooling 
chamber 8 into refrigerant flow-in section and flow-out section. Other 
reinforcing ribs 11b, 11c are formed into a triangle where the length 
projecting in the axial direction decreases at a constant rate from the inner 
peripheral wail 9 toward the outer peripheral wall 10 thus defining a channel 
for introducing the refrigerant from the flow-in side toward the flow-out 
side. A refrigerant flow-in hole 12 and a flow-out hole 13 are made through 
the outer peripheral wall 10 of the inverter cooling chamber 8 on the 
opposite sides of the reinforcing rib 11a and coupled, respectively, with a 
refrigerant flow-in pipe 14 and a flow-out pipe 15. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor for car actuation characterized by really forming the inverter cooling room which the end frame 
which supports the rotor axis of said motor is made to circulate through the refrigerant of a cooling means, and cools 
said inverter while building into one the motor which rotates with the inverter which changes direct current power into 
alternating current power, and the alternating current power supplied from this inverter. 

[Claim 2] The motor for car actuation according to claim 1 characterized by guiding said refrigerant through which it 
circulates with this stiffening rib while making the stiffening rib really formed in said end frame project to said inverter 
cooling room. 

[Claim 3] It is the motor for car actuation according to claim 2 which uses any one stiffening rib as the partition wall 
which divides said inverter cooling room, and is characterized by other stiffening ribs changing the wire extension to 
said inverter cooling room by radial [ said ] while forming two or more said stiffening ribs in radial [ of said end frame ] 
at a radial. 

[Claim 4] Said inverter cooling room is a motor for car actuation according to claim 2 or 3 characterized by forming a 
refrigerant incurrent pore and a refrigerant runoff hole in the both sides of the stiffening rib used as the partition wall of 
said inverter cooling room while considering as the shape of an anchor ring in which said rotor axis supported by said 
end frame is inserted. 

[Claim 5] The motor for car actuation according to claim 1 characterized by having arranged said motor and reducer 
style, and the differential mechanism in serial along with the axis of said rotor axis, and unifying. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the motor for car actuation carried in an electric vehicle. 
[0002] 

[Description of the Prior Art] Small lightweight-ization of a motor, a device, etc. which constitutes the drive system of 
an electric vehicle is tried by JP,5-219607,A, JP,5-25988,U, etc. as an inverter one apparatus motor. Although the 
cooling system which cools these is made indispensable since an inverter and a motor generate heat by energization, the 
attempt of the formation of small lightweight of a synthetic inverter one apparatus motor including a cooling system is 
not made. 
[0003] 

[Problem(s) to be Solved by the Invention] In order that the cooling system of the drive system of an electric vehicle 
may raise the amenity of a car, the liquid cooling method which does not need a large heat sinking plane product is 
being adopted. However, as shown in drawing 5 , when cooling the inverter b which changes the direct current power of 
Battery a into alternating current power with the liquid cooling method using a refrigerant, while constituting the 
refrigerant circulation path e between the heat exchangers d which emit the heat of a cooling system c and a refrigerant, 
electric rotary pump [ for refrigerant circulation ] f etc. is made indispensable. For this reason, the cure which intercepts 
heat conduction to a living quarter is needed the occupancy volume to the car of a cooling system not only becomes 
large, but, and a miniaturization is not easy. Furthermore, when it is going to cool the motor g for car actuation by the 
above-mentioned liquid cooling method, electric rotary pump f and a heat exchanger d are enlarged, the motor g for car 
actuation and Inverter b are unified, and even if it packs power transmission devices, such as Reducer h and the 
differential gear i of a coaxial type, into a compact and arranges them further, the miniaturization of the whole drive 
system including said cooling system has troubles, such as becoming much more difficult. It was made in order that this 
invention might solve the above-mentioned trouble, and it aims at offering the motor for actuation of the electric vehicle 
which formed the whole configuration including the cooling system of an inverter one apparatus motor into small 
lightweight. 
[0004] 

[Means for Solving the Problem] The motor for car actuation of this invention according to claim 1 for attaining the 
above-mentioned object is characterized by really forming the inverter cooling room which the end frame which 
supports the rotor axis of said motor is made to circulate through the refrigerant of a cooling means, and cools said 
inverter while it builds into one the motor which rotates with the inverter which changes direct current power into 
alternating current power, and the alternating current power supplied from this inverter. 

[0005] In the configuration of the claim 1 above-mentioned publication, the motor for car actuation of this invention 
according to claim 2 for attaining the above-mentioned object is characterized by guiding said refrigerant through which 
it circulates with this stiffening rib while it makes the stiffening rib really formed in said end frame project to said 
inverter cooling room. 

[0006] While the motor for car actuation of this invention according to claim 3 for attaining the above-mentioned object 
forms two or more said stiffening ribs in radial [ of said end frame ] in the configuration of the claim 2 above-mentioned 
publication at a radial, any one stiffening rib is used as the partition wall which divides said inverter cooling room, and 
other stiffening ribs are characterized by changing the wire extension to said inverter cooling room by radial [ said ]. 
[0007] The motor for car actuation of this invention according to claim 4 for attaining the above-mentioned object is 
characterized by said inverter cooling room forming a refrigerant incurrent pore and a refrigerant runoff hole in the both 
sides of the stiffening rib used as the partition wall of said inverter cooling room while making it into the shape of an 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/6/2004 



« , * Page 2 of 3 

anchor ring in which said rotor axis si^Wed by said end frame is inserted in abo^^entioned claim 2 or a 
configuration according to claim 3. 

[0008] The motor for car actuation of this invention according to claim 5 for attaining the above-mentioned object is 
characterized by having arranged said motor and reducer style, and the differential mechanism in serial along with the 
axis of said rotor axis, and unifying in the configuration of the claim 1 above-mentioned publication. 
[0009] 

[Function and Effect(s) of the Invention] According to the motor for car actuation of this invention according to claim 1 , 
the refrigerant of a cooling means is circulated to the inverter cooling room really formed in the end frame which 
supports the rotor axis of a motor, and an inverter is cooled to it. Therefore, since the heat dissipation from a frame is 
not barred even if it arranges an inverter to the shaft orientations of a motor and, it is not necessary to enlarge a motor 
and to expand a heat sinking plane product, and there is effectiveness which can be miniaturized by summarizing a 
whole configuration by shaft orientations. 

[0010] According to the motor for car actuation of this invention according to claim 2, the refrigerant which circulates 
this inverter cooling interior of a room is guided with the stiffening rib which really forms in a frame and projects in an 
inverter cooling room. By forming a stiffening rib and raising rigidity, thickness of the end frame which supports a rotor 
axis and receives thrust loading can be made thin, and heat transfer from a motor to an inverter cooling room can be 
sped up, and the heat dissipation from a frame can be promoted, and cooling effectiveness can be raised. Moreover, 
since a refrigerant is guided with a stiffening rib, there is effectiveness which heat exchange is promoted and can raise 
cooling effectiveness. 

[001 1] According to the motor for car actuation of this invention according to claim 3, between the inverter cooling 
rooms where the piece of a stiffening rib divided the inverter cooling room, and was divided with other stiffening ribs is 
made to open for free passage. Thereby, a refrigerant is guided from one partition side to an another side side. There is 
effectiveness which the distribution channel of a refrigerant becomes settled and can cool an inverter efficiently. 
[0012] According to the motor for car actuation of this invention according to claim 4, the refrigerant which flowed 
from the refrigerant incurrent pore formed in the 1 side of the stiffening rib used as a partition wall takes a round of the 
inverter cooling interior of a room in accordance with the shape of an anchor ring, and flows out of the refrigerant 
runoff hole formed in the side besides said stiffening rib. Therefore, there is effectiveness which can cool uniformly the 
inverter with which the inverter wearing room was equipped. 

[0013] According to the motor for car actuation of this invention according to claim 5, along with the axis of a rotor 
axis, a motor, a reducer style, and a differential mechanism are arranged in serial. For this reason, while a compact is 
accumulated and the drive system of a car can expand a vehicle room field and a loading field, it is effective in the 
ability to do the maintenance activity of maintenance inspection etc. efficiently. 
[0014] 

[Example] The example of this invention is explained with reference to a drawing. Drawing of longitudinal section 
which omitted the pars intermedia of the motor 1 for car actuation which drawin g 1 requires for this invention, the 
decomposition perspective view of the outline of the right-and-left both-sides part of an inverter cooling room [ in / in 
drawing 2 / drawing 1 ], and drawing 3 are the A-A line sectional views in drawing 1 . As for a motor, it is desirable to 
use the squirrel cage induction motor which does not have the device in which body of revolution is contacted like a 
brush. For this reason, the mode which used the squirrel cage induction motor (only henceforth an induction motor) as a 
motor explains this example. The end frames 3 a and 3b are attached in the both sides of the cylinder-like housing 2, 
respectively. The rotor axis 6 of the shape of a tube axis of a rotator 5 is supported by the bearings 4a and 4b attached in 
the core of the end frame 3. 

[0015] The doughnut-like inverter cooling room 8 is really formed in the periphery of the insertion hole 7 which inserts 
in one end frame 3a the output shaft 29 which penetrates the core of the tube-axis-like rotor axis 6. The stiffening ribs 
1 la, 1 lb, and 11c which project to shaft orientations in three between peripheral walls 10 are formed in this inverter 
cooling room 8 from the inner circle wall 9 which forms the insertion hole 7. Stiffening rib 1 la makes the partition wall 
which divides the inverter cooling room 8 to an inflow [ of a refrigerant ], and runoff side. Other stiffening ribs 1 lb and 
11c form the path which shows a refrigerant to a runoff side from said inflow side as the shape of a triangle which 
decreased the wire extension of shaft orientations at a fixed rate toward the peripheral wall 10 from said inner circle 
wall 9. And the refrigerant incurrent pore 12 and the refrigerant runoff hole 13 are drilled in the location of the both 
sides which sandwich said stiffening rib 1 la by the peripheral wall 10 of the inverter cooling room 8, and the refrigerant 
inhalant canal 14 and the refrigerant excurrent canal 15 are connected to it. and the inverter wearing room 16 which the 
inverter cooling room 8 is really formed, and inserts said output shaft 29 in a core at frame 3a is fixed - having - the 
inverter cooling room 8 ~ liquid - it is closing densely. 
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[0016] While enclosing a semiconduc^^evice in a resin case, the heat dissipationJfctal plate 17 is fixed and two or 
more semiconductor device packs 1 9 >^ch come to constitute an inverter 1 8 are aS^ed at the inverter wearing room 
16. An inverter 18 changes direct current power into alternating current power. The heat dissipation metal plate 17 of 
said semiconductor device pack 19 is contacted by wall 16a of the inverter wearing room 16 which takes up said 
inverter cooling room 8. And from wall 16a, the radiation fin 20 of a large number which project in said inverter cooling 
room 8 is really formed in the shape of a concentric circle. Several place discontinuity 20a is formed in the concentric 
circle-like radiation fin 20 by the circumferencial direction, said stiffening ribs 1 la, 1 lb, and 1 lc are made to 
correspond to it, and a radiation fin 20 and stiffening ribs 1 la-1 lc interfere in it. 

[0017] Said rotator 5 is countered, a stator 21 is arranged in inner circle wall 2a of the cylinder-like housing 2, and the 
induction motor 22 is constituted. Moreover, the gearbox 23 is being fixed to the outside of another side and frame 3b. 
In this gearbox 23, the epicyclic gear type reducer style 24 and the coaxial-type differential gear 30 are arranged in the 
shape of a serial in accordance with the rotor axis 6. The epicyclic gear type reducer style 24 is supported by bearing 4b 
attached in said end frame 3b, and consists of two or more epicyclic gears 27 which mesh with the sun gear 25 which 
fixed at the projection edge of the rotor axis 6 of the shape of a tube axis which projected in the gearbox 23, and this sun 
gear 25 and the internal gear 26 of the major diameter fixed to the gearbox 23, and a carrier 28 supported for this 
epicyclic gear 27, enabling a free revolution. An output shaft 29 penetrates in the core of the rotor axis 6 of the shape of 
said tube axis, and ends are projected from this rotor axis 6 at it. 

[0018] The coaxial-type differential gear 30 consists of a sun gear 31 which fixed at the projection edge of said output 
shaft 29, an internal gear 33 of the major diameter supported by the bearing 32 of a gearbox 23 free [ a revolution ], and 
two or more epicyclic gears 34 which are supported by the carrier 28 of said epicyclic gear type reducer style 24 free [ a 
revolution ], and mesh with a sun gear 31 and an internal gear 33. The shank to which an internal gear 33 projects in the 
exterior of a gearbox 23 serves as the power transfer shaft 36 of the uniform swivel joint 35. Moreover, the output shaft 
29 which projects from the rotor axis 6 supported by bearing 4of end frame 3a a, and penetrates the core of said inverter 
cooling room 8 and the inverter wearing room 16 is put firmly on the power transfer shaft 39 of the uniform swivel joint 
38 supported by the bearing 36 attached in end-cover 16b of said inverter wearing room 16. 

[0019] Actuation of the above-mentioned motor 1 for car actuation is explained. If direct current power is changed into 
alternating current power with an inverter 18 and it is impressed by the stator 21 of an induction motor 22, a rotator 5 
will rotate. And if the electric rotary pump 40 for refrigerant feeding shown in drawing.4 drives, a refrigerant will 
circulate through the refrigerant circulation path connected with the refrigerant inhalant canal 14 -> refrigerant incurrent 
pore 12 -> inverter cooling room 8 -> refrigerant runoff hole 13 -> refrigerant excurrent canal 15 -> electric rotary pump 
40. Stiffening rib 1 la is formed between the refrigerant incurrent pore 12 and the refrigerant runoff hole 13, and it has 
become a partition wall. Other stiffening ribs 1 lb and 11c serve as the shape of a triangle which decreased the wire 
extension of shaft orientations at a fixed rate toward the peripheral wall 10 from the inner circle wall 9, the path which 
shows a refrigerant to a runoff side from said inflow side is formed, therefore the refrigerant which flowed flows in 
accordance with the shape of an anchor ring, and flows out of the account refrigerant runoff hole 13 of back to front 
which took a round of the inside of the inverter cooling room 8. 

[0020] The refrigerant which takes a round of the inside of the inverter cooling room 8 absorbs generation of heat of the 
inverter 18 transmitted from the heat dissipation metal plate 17 to a radiation fin 20, and cools. Therefore, change and 
the thermal runaway of a property can be prevented according to the temperature up of the semiconductor device which 
constitutes an inverter 18. Moreover, generation of heat of the induction motor 22 which gets across to end frame 3a is 
also absorbed, and it cools. And since frame 3a forms stiffening ribs 1 la-1 lc, it can make thickness thin structurally, 
can speed up heat transfer from the induction motor 22 to the inverter cooling room 8, can promote heat dissipation, and 
can raise cooling effectiveness. 

[0021] Drawing 4 is the outline top view of the electric vehicle carrying the motor 1 for car actuation of the above- 
mentioned configuration. While including an induction motor 22, the epicyclic gear type reducer style 24, and the 
coaxial-type differential gear 30 in one in the shape of a serial, attaching the electric rotary pump 40 for refrigerant 
feeding and circulating a refrigerant, as the strong wind accompanying transit is applied, the refrigerant and induction 
motor 22 through which it circulates can be cooled, while being able to carry out [ small lightweight ]-izing to a 
compact appearance configuration collectively, there is also little volume required for loading, it ends, and the vehicle 
room and loading partition of an electric vehicle can be expanded. Furthermore, since the drive system of a car was 
accumulated on one place, there is an advantage which can do a maintenance inspection activity efficiently. 
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